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Circadian heart rate and blood pressure variability in apparently healthy subjects using ABPM.

Objectives: 
1.	To study circadian variability in blood pressure (BP) and heart rate (HR), using ABPM, in a population of apparently healthy human subjects belonging to the South-Eastern India as function of age, gender, type of job, and dipping pattern.
2.	To examine the circadian variability and nocturnal dipping patterns in blood pressure (BP) and heart rate (HR) in hypertensive subjects with and without medications, using ABPM. 
3.	To evaluate circadian rhythm characteristics of blood pressure (BP) and heart rate (HR) in young healthy women as function of phases of their menstrual cycles. 
Significant Results
Chapter I: Circadian rhythm in blood pressure and heart rate in apparently healthy subjects as function of age, gender and type of job
A statistically significant circadian rhythm, gauged by a null amplitude hypothesis test, was documented for most of the studied variables, namely SBP, DBP, MAP, DP and HR, irrespective of age, gender, work type and dipping pattern. However, the rhythm detection ratio in all studied variables was lower in older subjects and non-dippers. Further, gender-linked variability was observed for circadian Mesors (24-h averages) of most of the studied variables. Values of SBP, DBP and MAP were significantly higher in males than that of females, however, vice versa was noticed for HR. Results of one-way ANOVA demonstrate that the factor dipping pattern produced significant effect on amplitudes of SBP, DBP, MAP, and DP. Amplitudes of all these variables were significantly higher in extreme dippers (ED) than those of the dippers (D) and non-dippers (ND). Further, the prevalence of non-dippers in this study was about 32%. We further validated that the characteristic of day-night variability of blood pressure and heart rate are influenced by the factors, such as age, gender, dipping pattern, body surface area, and body mass index.
On the basis of present findings we can conclude that variability in BP may be associated with factor gender, whereas nocturnal dipping in BP is independent of gender. Interestingly in the present study, about 32% subjects were non-dippers that may be an indication of higher risk of cardiovascular diseases among individuals belonging to younger generation of this region. Information on day-night variation in BP, reported in the present study, using ABPM in human subjects may be paramount in clinical diagnosis.
Chapter II: Circadian variability in blood pressure and heart rate in hypertensive subjects
Results demonstrate that the rhythm detection ratio of all studied variables, except DBP, was high in hypertensive subjects with medication as compared to subjects without medication. In both groups the ratio was low in DBP. Further, the ratio was low in SBP, DBP, and MAP in non-dippers hypertensive. Results further indicate a statistically significant higher Mesors of all studied variables, except HR, in subjects without medication than that of subjects with medication. Results of one-way ANOVA demonstrate that factor dipping pattern produced significant effect on amplitudes of SBP, DBP, MAP, and DP. Amplitudes were significantly higher in ED than those of D and ND. In this study the prevalence of non-dippers was higher among the hypertensive subjects without medications (45.45%) as compared to their counterparts (33.33%) who were on medication. Two-way ANOVA was employed to examine the effects of factors medication (with vs. without) and time (daytime vs. nighttime) on SBP, DBP, MAP, and HR. Both the factors produced a statistically significant effect on all these variables.
We concluded that the prevalence of non-dippers is remarkably higher in hypertensive subjects without medication than that of subjects with medication. However, the limitation of our study is the smaller sample size, particularly in the group of subjects without medication. Therefore, studies including larger human population of India should be carried out to strengthen the above findings. 
Chapter III: Blood pressure and heart rate variability as function of ovarian cycle in young women
Results of the present study demonstrated a statistically significant circadian rhythm for most of the studied variables, irrespective of phases of menstrual cycle. However, the rhythm detection ratio of all studied variables was low during follicular phase as compared to other phases. The factor phase did not produce any significant effect on Mesors of SBP, DBP, MAP, DP, and HR. Nonetheless, decrement in amplitudes of all rhythms was observed during follicular phase as compared to other phases. Further, day/night ratio of SBP declined significantly during follicular phase than luteal phase.
In conclusion, we report low rhythm detection ratio, reduced day/night ratio and decrement in amplitude during follicular phase. These observations may have a bearing during the diagnosis of hypertension especially in young human females. However, the above conjecture needs further validation.
Recommendations
In recent times there has been an alarming increase in the incidence of hypertension and cardiovascular diseases (CVD) in India. It is presumed that the phenomenon could be attributed to concomitant prevalence of abnormality in the blood pressure variability (BPV). Surprisingly, studies on BPV from chronobiological point of view have not yet been started in the country. Therefore, we recommend that a nation-wide program be initiated to study BPV in Indian population consisting of both healthy and hypertensive subjects.
We aspire that the results obtained and documented in this thesis will provide the scientific community with the novel data on BPV in human population of India that has never been studied earlier. In addition, a comparative account of BPV among healthy and hypertensive subjects may contribute significantly to the existing knowledge on the discipline. The outcome of the study might help in: (a) establishing the standard values of blood pressure and heart rate with special reference to gender and age, (b) assessing the relative role of predictors of hypertension, and (c) delineating plans to curb various cardiovascular diseases in India.

